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THE_IMPLICATIONS OF THE PGH FRA

Currcnt discussion uf Lhe consequences expeclad to stem {rom the
Introduction of "smart' weapons into nonnuclear warfare tend usually

to be clrcumscribed by several tacit assumptions:

(1) that the available {and future) technology will be applied
to the design of weapons that arc expected to increase the f
effectiveness of the major combat arms of exlsring forces;

(2) that the mojor features of present organization, doployment, %
and operation of forces will not be changed radically; more-
over, that tradltional approciations of threats and oppor-
tunities, of suitadle cholces of objectlves, and of command
doctrine and functlon wlli remain valld;

(3) that the new "high technology" devlces are inhcrently com-

plex and costly; that their employment requlres special

tralning and skill; that they will be avallable 1a limlted
numbers, and thus will be deslgned and used only for certaln

particular misslons,

These assumptions are rarely stated expiicitly and thelr truth even le#s o
often questloned; for the present they appear to be self-fulfllling
prophecics. It Is argued hercin that they are not only ﬁnnccessery. but !
also dangerous inasmuch as they risk technologlcal surprise by an enemy . -

who percelves broader opportunities,
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In defense of these assumptions, and of present developrent pro-
grams, It can be sald that they are reasonable for the short term. For
one thing, they address the immedlaic probiem of improving the effective-
ness of forces In being., Further, that they arc appropriate during our
evoiution toward‘an unfo;csecabie future: that current devciopment wiil
serve to surmount technical difficuities, and that ongoing programs are
yielding ﬁeapons with which we wiil gain needed operational experience,
it is not intended here to guestion the merit of these claims, but to
argue that present pians and programs are insufficient.

Some consequences of smart weaponry are foreseeable, and they indi-
cate a coming necd for radical changes in force structure and operational
concepts. Fundamantal changes are llikely to require long lead times,
even if the evoiutiqnary goa{ Is defined early; undirected evoiution,
responsive to short-term perceptions of opportunity and need, risks
failure. The short term evoiutionary steps should be guided by a view
of the long-term géai.

Already-avaiiabie technology would permit the deveiopment of a great
many varieties of weapons, many of these suited to unusual force structures
and operational concepts. Some of these offer attractive novel opportu=~
nities, but such recognition is hampered by the abséhce of corresponding
requirements in present forces. The opportunity to invent devices is
s0 great that one's difficulty iles in winnowing out the fow that deserve
attention. In doing that it is essentlal that we consider carefully those
tﬁit i_potentiai enemy might select-~devices and conéépts that we might
ft%%ui\congcniai and for which we have no stated requirement, but that
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would exploit our vulnerability., 1% would be dongerous to predicate our
future mili.ary capabiiity on the assumption that an enemy wiil forego

such opportunities.

To clarify the long-term implications of smart weapons It 1s useful
first to consider a simple generalization. These devices, though highly
varied In their technical features, share an Important common trait:
they are fairly likely t~ hit what they are almed at, it would be umnwise
to deny that they can be made to work-=-1f not perfectiy, at least very
much batter than the older-fashion devices, Anecdotes of developmental
blunders, technlcai shortcomings, and operational flascoes will be mis~
leading if it is thought that they cast a long shadow.

This generalization, that we are talking about things fhat are llkely
to hit, deserves more attention than it gets. For several centurlies, men
have been using weapons that were usualiy quite unlikely to hit. When,
infrequentiy, the hitting increased, miiitary practice had to accommodate
and sometimes a war was lost. We are entering a time when weapons wiil
be very likely to.hlt, and to hit at unusually long rgnge.' We should.

understand that this Is a big change from the experlence out of which

- present forces and concepts evoived, We should be prepared to find that

drastic changes will be forced upon us, even if we fail to perceive all
this a: an opportunity,. The ncw technology presents both the carrot and

the stick,




n"-

The Yom Kippur War offers a peculiar opportunlty to 3ain more par-
ticular Inslight Into wnal hitting weapons will mean, 1t was widely
remarked that in that war the rate of oxpenditusce of munltlons was high,
and suggestions have been offercd that such rates wlll be characteristic
of PGM warfare., itnasmuch as nearly all the munltlions expended in that
war vere not at all smart, and neither were some of the users, the
Inference Is not well founded. However, a very high consumption rate of
smart weapons would imply an equally high rate of exposure of targets and
of kll1llng. At those rates one would exhaust the supply of enemles pretty
qulckly, for which “eason It has been suggested that such wars will be
brief but deadly. Indeed, such a spasm war might occur; todﬁ%'s weapon
developments, based upon the limliting assumptions mentloned above, seem
to be headed In that directlon. The outcome of such a spasm !s probably
unpredictable; 1t would be better to avoid It rather than to hazard that
our slde would win.

With or without the occurrence of a few spasms, they certalnly will
not be a long~term characteristlc of smart warfare, The targets will
learn how to hlde because, to put It simply, 1f you can be foﬁnd you will
be hit. Hlding, per se, Is no novelty; people have hldden In forts and
In trenches for centurlss, and they will hide In the future. But hidlng ¢
bespeaks a low rate of target eiposure, not a high rate, and a long wor
not a short one; probably It will be & war of attritlon, not a blltzkrleg.

Today's forces will find It ha;d to hide from smart threats. An
armored divislon certalnly can't hlde; nelther can an Infantry division

that rldes in APC's and Jeeps. |t Is doubtful that one could hlde any




¢ vehicle that carrics enough flrepower to deserve the cnemy's attention.
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Nevertheless, the combat forces must flgure out how to hlde yet retain
capability. That 1s a major Implication of the advent of high technology
devices in the batttr area.

There Is a second implication, a coroliary of the first but deserving
of further discussion, This sfems from the fact that the abllity to
i . achieve hitting accuracy is not limited to short range or line of sight.
There are at least two ways known now (possibly three) to hit Itslong

range a target whose location is known (they are: optical or radar area

correlation, remotely-linked television, and, perhaps, any of several
electronlc coordinate systems). 1t would be risky to het that one's
fixed targets can be protected trom such standoff attack; nelther actlve
nor passive defense does more than ralso the attacker's admission price,
often at excesslve cost to the defender.

An enemy who percelves the opportunlty could deliver hitting attacks
upon the entire rear structure that supports & modern force, He could
attack not only every structure on every operating base, even hundreds
of mlies In the rear, but also every wharf, bridge, warehouse, ammo dump,
POL depot, and maintenance facility in the logistlc systeﬁ. He could
undertake to destroy the ablllity to dellver consumables to the comb;i
forces and to prevent the movement of reserves. He might succéed, and
thereby win the war without much engagement on the battiefleld.

For rcasons dlscussed below it shouid not be supposed that the
attacher will run out of weapons; he could have a great many, HeI;her

should 1t be supposed that dispersal of the rear structure would save It.

e




Dispersal 1s nog concealment, and the matericl supply upon which present
forces feed can't be hidden, The Impllicatlion Is simpiy that we should
not count on standoff range to provide shelter from atl;ck. and we shoald
not rely on our ability to deliver copious amounts of materiel 1o the
combat elements; to do those things would Invite our enemy to explolt
our vulnerabillty.

No doubt stiil other Impliications of the nature of the PGM era

could be foreseen, but thase two will do for a start:

- 'combat forces must he concealed yet remain capabie

= the delivery of consumables to the combat eiements must
be clrcumspect, the amount must be scanty, and the
capabiiity of the force must not depend upon bases

in the theater.

. oﬁr present force, Indeed our entire "styie", involves large numbers

of vehicies at ali echeions and an immense fiow of consumabies--none
of which can be protected. We don't know how to do otherwise, but we
had better iearn because we will be vulnerable. Accommodatlon certainly
will Involve changes so radical as to seem outlandish by present stan-
dards. Reluctance to adopt radical goals toward which to direct our
ovolgtlon will extend the lead time and increase our danger; It shouid
not be thought that thls future is remote.

Even If one writes off existing forces, institutions, and concepts

it is not easy to devise ways to meet the two ma)ar needs above. To. .

commence, 1t Is worthwhile to conslider how a concealed force, facking in-
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theater bases, could cope with a heavy attack by currcat forces. The
next logical step, consideration of how an enemy might try to accommodate
to this ncwci fqrce. and the response In turn, will not he eddressed here.
The discussion below offers a rationale for the design of such a novel
force together with some considcrations that suggest 1ts technicsl and
budgetary feasibiiity. Some of the serious soclal and politicel probiems
are mentioned; these latter present ggeater Impediments in the way of

any novel force concepts than would the technicel uncertaintles.

in designing ¢ new concept, aa obvious first option to consider is:
might 1t be feesible to do without ground-based combat elements~~to employ
only aircreft? Tﬁnre is undoubtedly a role for aircraft in carrying and
delivering strikes end other payloads, and that topic is discussed In
some detell below., However, to do without ground-based eisments would
put the entire target-finding burden_on the eircraft. Alrcraft, even
when operating over terrain containing enemies, do not offer adequate
target-finding ability--for example, ageinst men on foot.. Moreover, the
SAM threat wil} makg the airspece over hostile forces virtually unteneble
(except perhaps at altitudes so high thet the alrcraft's cgmbat effective~
ness Is at least as questionable as that of the SAM leunched ageinst ft),
Both reconnalssance ;nd strike alrcraft will heve to stend off. Standoff
reconnalgsance Is certulqu Incapabie of providing sufflclgn; target-

finding today, and the prospect of evor developing such a capabillity is

e e T p——
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poor. Moreover, an emlitting aircraft will Invite standoff SAM attack,
We should awalt & demonstrated ability of standoff reconnalssance cir-
craft to survive and do the job before comitting our force ewiutiun
to the climination of ground forces,

Whether or not RPVs might play a role will depend upon whether sur-
vivable basing and logistic support for them can be provided, and upon
whether a workable scheme can be devised to make effective use of theilr
reconnals;ancc information. Both these needs must be met; elther one
alone will not do. if these things can be done, then RPVs might play a
weicone, but probably minor, roie, The force discussed below could do
without them.

for the present, until we know we can do without them, the ground
force must contain men, They are needed for their target-finding abiiity
and for very littie eise. Fortunately, modern tcchnolog} iukes it pos-
sible to put a man in control of immense standoff flirepower--as much as
we are accustomed to attributing to a whole division, Thus, it is not
necessary for the men to carry the munitions. That Is just as well,
because a man can't carry enough on his shoulders, and we wouldn't Se
able to resupply him. The proper roie for the man Is to carry electro-
optical equipment, to find and Identify targets, to cali fo; s tandof f
fire, and perhaps to participate in terminal guidaqcc. Having no heavy
burden to carry, he can ualk; in the concept presented'here thoré Is no
need for him to move very far or very fast, Afoot, he cﬁn hide behind
a bush. That ablility Is important becQuseLit dimfnlshes the enemyis

ability to diagnose his location from a map study;




< reenbenr g T

For numerous reasons the man should not be elone, but therc Is no
need for many men at one location, Thus, we ere led to the ldea of a
smail team of men. There doesn't appear to be need for es many as flve,
but two seems too few; e team probably should contain threa or four men,

There is no need for a second team close to the first, and proximity
Is undesirabie for several reesons. For one thing, the probebility thet
any one potential hiding place In & region Is occupied should be low;
otherwise the enemy will find 1t advantegeous to lay ertiilery fire on
every bush. For enother, teams In closa proximity must coordinete their
movement and thelr ﬂrg; that would risk exposure. Flnally, such dense
deployment Is unnecessery; the job can bs done with sparse deployment,

Thus, we arrive at a ground force consisting of a number of tcams
of men dispersed throughout the region end concealed. if is quite ap-
propriete to think.of them es guerrillas~-albelt parhaps trulned uniformed
professionais--1in command of heavylflropower dellvered to them, on cali,
by standoff missiles. Llke Mao's guerrilles, they should “swim in a.
friendly sea'; It would be well, when possible, that they be nativss,
in plece in peacetime, and thoroughly familiar with thelr region.

In war theay must remain In place except for local movement to
enhance thelr concealment or their effectiveness. They should seek to
altack targets as opportunity affords, eicept on occisloqs when attack
would put them in undue jeopardy. After the leading edge of en enemy
force passes they should continue killing targats in his rear, They
shouid be capable of.operating Indefinitely, waging an ongoing attrition

war. Such a force should be deployed throughout the entire. theaier. so
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as te attrit the invader, wherever he goes cr stops, for as iong as the
enemy remains,

it is commonly thought, on intuitive grounds, that such a dispersed
¢ -+~ wouid nead unreasonabiy dense depioyment, or unobtainabie radius
o, - about each site, and unattainabie deadiy weapons at their dis-
posal, to be effective. To a considerabie extent these are technicail
questions amenabi§ to estimation by ;nalysis. A preiiminary anaiysis
s summarized in the Appendix. it is shown there that a force fewer
than one division, dispersed throughout West Germany, with modest ter-
rain visibiiity, and cailing in fow kili probabiiity fire, could nev;r-
theless impose quite substantial and continuing attrition. The Appendix
aiso shbws that a similar force, numbering about 16,000 men, deployed at
higher density ajong the West German frontier, and caliing in antitank
mines as well as other munitions, could siow and then chew up a heavy
invasion even aééoss @ wide front. The attrition force dispersed through-
out the country wouid await the invaders who broke through the frontier
force. The particuiar numbers cited in the Appendix shouid not be re-
garded as recommended vaiues or as the best attainabie; they were chosen
as plausibie but iiiustrative. Thelr purpose Is to show-thgt the usuai
intuitive estimates are seriously erroneous and that the whole probiem
warrants careful study, '

“Lest It be thought that a team deep behind the enemy front would
soon be put out of business, their-seif-defense capabiiity deserves

mention, First there i's the matter of just how the enedmy might go about

finding the teem. Preliminary anaiysis indicates that it would be possibie
W .
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for the team to communicata over several hundred milas to Lhe standoff
misslie launch platforms, to defeat enemy jamning, and to defeat

encmy direction~-finding. (The methods used would inciude spread-spectrum
transmission, copious use of dacoys against DF, and stendoff emitter-
killing misslles against high-power jammers.) During the enemy search
for them, the tecam wouldlcontlnue to kiil searchers. . H;avy CBU deilvery
would defcet even a large infantry force searcﬁing afoot, 1t would ba
quita Imprectical and fruitless for the anamy to lay fire on evary bush,
tree stump, hillock, and sheli hole in the country,

Ciceriy, the salf-defense needs of tha tecam require that the deilvery
time of the stendoff missile be short, So too does the problem of attaci:-
Ing moving targets. It Is suggestad here that the delivary time shouid
be about three minutes. (Th;t number is about the leest that saems
feasible; perhaps four mlnufes wouid.dg; five mlnutes‘sapqs too long. :
The matter needs study.) This brings up tha matter of leunch pietforms,

Those missiies that must arrive promptiy cannot be based far away,
Preliminary analysls indicatas that en eir-iaunched misslle could erriva
from 200 miles in three minutes and yet not invoive en ;nraasoﬁabie missile
design. :Such a missile, capable of dallivering about 1000 pounds (payload,
guidance, controlk etc.) Is thought to weigh not more thgn 5000 pounds.
The foregoing numbers wiii be usad here as a basis for“tqgtat]va est.i-
matlon. - Some missiies used by this force (inciuding long-range PGMs for

attocks on fixad eim points in the enemy rear, resupply canlsters for tha

. ground forces, coﬁmunlcation-dacoy_dlspcnaers.aand.emitter-kijlers) nacd

not arrive so q‘ul'ck-iw. These. Latter could.-pe based: further away and.




could travel somewhal more slowly,

1t does not appuar possible to base these standoff missiles on the
ground. For one tﬁlng, there are too many of them (d)scussed below) and
not encugh real citate., Further, such basing would ke in danger of being
overrun as well as subjected to standoff PCH attack, Moblle surface
basing would use too much hlighway and too much fu;l. . Any surface.basing
would ralse the gross welght of the mlsslle quite signiflcantly 1f prompt
dellvery 1s to be achleved, Finally, It 1s highly desirable that this’
force be capable of rapld global deployment,

No alternatlve to the use of alr platforms to traﬁspart and'lgunch
the misslles s evident. However, foraclosure of theater baslng of the
alrcraft dictates that these must be long-endurance large-capaclity alr-

craft. 1t 1s suggested here that the alrcraft be based In the United

States and be capable of fllght to NATO and return without lancing.

Such an alrcraft must be capabla'of carrylng a useful number of standoff
mlssiles, some models of which might weigh 5000 pounqs, together with
handling and launching machlnery. The alrcraft must he'éapable of loiter-
Ing In the launch area for many hours, avallable for prampt laurch in
rasponse to a cal)l, Moreover, It must be capable of returning with the
entire load aboard lest jettlsoning daplete the mlsslle stockplie In
responses to feints. One 1s led to sesk an alrcraft that can fly out,
say, 5000 mlles, lolter 12 to 24 hours, and return while carrying
100,000 to 300,000 pounds of load.

Alrplanes of fering thls class of range/paylosd performance are out-

slde present englneering experlence, and estimates of possible future
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designs ave controversial. There have be2n recent deslign studies of alr-
craft that might be developed In perhaps 8 to 10 years at a cost of
several billion dolliars prior to Initiation of production. They assume
some 60 percent improvement of cruise efficlency over the C-5; such a
-development program ls believed to involve acceptable technical rlsk,

and is in line with historlcal air;Iane development.

One representatlve conceptual design recentiy produced by Boelng as
part of an Alr Force-sponsored study can be used to illustrate the per-
formance that can be expected. This airplane would have an empty welgﬁt
of 630,000 pounds, a maximum payload weight of 400,000 pounds, and meximum
gross welght of 1.5 milllon pounds. For misslle paylo&ds. the cargo com~
partment wlil undoubtedly be welght Jimited. To conslder possible trade-
qffs. It will be assumed arbitrarily thatt for any payload be;ween 150,000
and 300,000 pounds, three-quarters of the load are mlsslles at 5000 pounds
each. 1t will also be assumed that the ready fleet can sustaln operatlons
lndéflnitoly with ground time equal to alr time.

Flylng the entlre mlssion without refueiing, thls alrcraft couid
carry 100,000 pounds of payioad (15 missiles) and lolter -on station 12
hours. The total mlsslon duration would bé 37 hours for 5000-mlle
radius. To maintain 500 alrcraft on station continuously would réqulre
a ready fleet of 3084 aircraft. There would be a contlnuous on-statlon
supply of 7500 mlssiies at an average launch rate of 625.per_hour. Tﬁls
unrefueied mode avolids the cperational complications of aerial refuelfng.

Alternatively, the same basic aircraft could be used in o mixed

fleet of misslle carricrs and tankers. To achleve the same 7500 missles




on station at an average {aunch rate of 625 per hour, refueling arrange-
ments sultabie for 300,000-pound payloads (45 missiles) and 12-hour

loiter time would sustaln the operation with a fieet of 11516 ready air-
craft. Using the same 300,000-pound payload, 24-hour Ioiter;‘and dilferent
refuellng arrangements, the 7500 missiles could be sustained on station

by a ready fleet of 1334 alrcraft. Mowever, in thls case the limiting
avefagq launch réte would be only half as great; whether the reduced
average rate might suffice would depend upon tha nature of the war at

the tima. |

To put the contrast betwgen the two modes differently: 1f one pur-
chased the fleet of 3085 needed to sustaln the unrefualed mo&a, but used
them in a 300,000-pound/12-hour loiter refueied mode, he could sustain
about 15,250 miss!les 6n station with an average launch rate of 1270
launchas per hour., Acceptance of the operational dravbacks of refueling
would more than double the missile dellvery cepability of a fleet; whether
or not refuellng Is operationally acceptable In this Instance requires
careful study, The comparative gross fuel consumptlion betwaen these
modes has not been estimated, but 1t too would bear on the declislon.

It wouid be lnappropriate to undertake here an adeﬁuate discussion
of the air defensa of these aircraft, but it should not be thought that
they would be easy prey. They shouid carry emitter-kiiler standoff mis~
siles with which to k111 surface-based and airborne radars that seek
them (as well as to kiii hostile Jammers and radars the en#my uses for
his own defense against PGMs)., These alrcraft shouid radiate littlo sig-

nal themselves, and what emisslons they do make should be protected by
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decoy cemissions., They should carry seif-defense AAM, and, in some
theaters, the dispcrsed ground forces belween them.and the enemy should
carry man-transportable SAMs. Finaiiy, they shouid [ay very heavy stand-
off fire on the enemy alirbases, communicatlon and nagivation faciilties,
and logistic support structure,

When sizing the missile stockplle for this force, it must be borne
in mind that, except for AAM and man-transported SAMs, all the munltions
used in a major nonnuclear war would be delivered by standoff misslles.
These would include not oniy the munitions ekpended for attack directly
upon hostlie combat eiements, but also mlssiles used to emplace mines,
to attack hostlie emitters, and to attack a large number of Individusl
aim polints In the enemy rear. In additlon, misslles will be necded to
emplace and repieﬁlsh communlcation decoys needed to brotect the ground
forces against directlon-finding, and missiles wlll.he needed for conister
dellvery of consumabies (e.g., food, batteries, spares) to the grnund
elements. A iarge number of missiies must be on call at all times, to
sustain the ground forces' confidence In thelr self-defense as well as
fo avéld eas} saturation of the missile supply; it 1s essentlal that the
force not run out or be ratloned. For this discussion It'will be assumed
that the stockpl!e should number one million missiies careful study
. might show that this is too few,

In the context of current procurement budgets and unlt.p}fces.‘ft
seéms pointiess to dlscuss a stockpile of a miIlIon mlfsiles and a fleet
of several thousaﬁd‘large aircraft. Nevertheless. thc Unlted States

lprobnb!y could purchase these quantltles durlng a decade at an annual
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cost of perhaps one-quafter of the present Dol budget.

To galn perspective on hardware costs it is worthwhile to note that
most 1976 producfion-llne American automobiles cost (sticker price) about
$2/pound; some cost as little as $1.60/pound; none cost over $3/pound.
(imported German and Japanese cars do not cost less per pound.) These
prices are one to two magnitudes lower than tpose to which we have be-
come inured for some modern milltary hardware. The JISparIty arises
In part from costly and wasteful procurement practicek, and in part from
our habit of buying too many kinds of things and too few of eny, Much
of this resuits from a system that fosters the development of numerous
models that differ marginaily, and from sub-optimization in the name of
cost effectiveness. Very littie of the cost disparity between automo-

biles and missiie hardware stems from intrinsic difficuity or cost of

, construction. There Is no reason to bel {eve that one of these standoff

missiles is much harder to build than a modern automoblle. nor reason to
believe that the misslle should cost much more per pound--if missiles
were built, as cars are, on an assembiy line, and if their design did
not crowd the limits of avaiiable technology. |

The key to buying this missile hardware at "cIQIIIaﬁ" prices Is to
buy very large numbers of very few models for a iong time and to avoid
performance demands thét lead to expensive des)gns. For tﬁyt‘reason the
various standoff paylioads necded for tﬁ}s force concept shoﬁld ride in
only ‘about three misslle vehicles; at presant only about seven kinds of

payloads seem to be naeded Let it be supposed for the moment that all

of the missile/payload comblnations will walgh 5000 pounds (perhaps none




wiil turn out to be this heavy, and quite a few wili be much fighter).

Despite the suggestion above that perhaps these couid come off an assem-
biy 1ine at "civiilan" cost, let it be assumed that the cost wili be
$20/pound. Ever’ then a procurement of 100,000 per year would cost $10
blition annualiy--iess than 9 percent of the present DoD budget, Such
a procurement, susteined for 10 years or more, wouid lustify the needed
production enginearing, tooiing, and assembiy line; the budget would get
the attention of people who know how to bulid on en assembiy ilne.

The prospect for buying the needed alrcraft cheapiy is not so good.
The airplane discussed above crowds the evaliable technology; it wili
nead iarge anginas that are appreciably more efficient than curreat
engines, large titanium blilets, and the many other things that raise
cost, 1in spite of possibie savings that may come about from incroased
use of new composite materials and adhesive; instead bf rivets, that elr-
plane 1s ilkeiy to cost $100/pound in production--$63 miiilon each,
Nevertheless, to buy in 10 years the fieet of 3084 for unrefueled oper-
ation would cost a littie jess than $20 bliilon per year; the flaet of
15l6.for the‘refueled mode would cost a little iess than $i0 biliion per
year. In both cases, additional numbers per year or procurement yeer§
would be needed for out-of-commission aircraft and operational losses.
. Continued procurement at about haif these retes wouid be needed to re-
place losses c;used by over-age. | |

Annual procurement budgets 6f 520 biifion to Sjb'billléﬁ for a
decade, oithoégh hfgh by curren£ staﬁdards, areﬁéleariy not.ﬁeyond v.s.

economic capacity (nor that of the U.S.S.R.). Moreovér, tha cholca of




2 decadec was arbitrary; stretchout to 15 years would reduce the annual
budget without much impact on total cost (exciuding aliowance for in-
flatior). However, when preceded by a decade of development, that stretch-
out wouid move the readiness date beyond the year 2000; it is not ciear
that the problem wili wait that iong.

The baslc difflculty here arises out of a threat that might make
obsoiete & large portion of our curr;nt milltary establishment. Replace-
ment by entlrely new and different forces, of whatever kind, Is sure to
cost & whole lot of money. In these terms, the concept sketched here
may be relatively cheap. In any case, aithough there are many technical
probiems to be worked out, the serious Impadiments are undoubtediy poiit-
1cal and soclal. Fortunately, the milestones for truly difflcult declsions
are spaced out in time, and 1le far enough ahead so that we may by then
have stronger incentives for action. The deélsions nopdo& now, to Inltlate
the early work and minimize the ultimate lead tims, are comparatively

palnless.

The foregoing suggests several summary conclusions:

= technology offers the opportunity to Invent and to
use a wide variety of weapons that are likely to hit;
= thls wlll compael combat elements to rely upon con-

ccalment and wili prevent the delivery of large

quantities of materiel to the battlefleld;




such a drastic revision of our mliitary customs wlll
demand the adoption of highly novel force stiructures
and operational concepts;

one such concept.ls sketched herein; 1t calls for

the control of heavy fire of air-launched standoff
missiles by a dispérsed guerrilla-1ike ground force,
and the waging of a drawn-out war of attrition;

such a force, globally useble, would be suited to many
"third area'" problems;

In special circumstances, notably NATO, a similar
ground force deployed at much greaéer density along

a frontier, and using extenslve air-instailed mine-
fields, could probably repel a heavy Invasion by
present forces;

the new force requires very large amounts of new hard-
ware; these could be obtained, with feaslbie annual
budgets, by adopting unusual (and polltically difficult)
procurement policies;

the annual operating budget of such a forée would be
large; thus it should not be anticipated that big .
reductions in the DoD budget would ensue. There would,
however, be signiflcant changes in mllitary manpower.

These manpower aspects involve substantial political and

social problems;




—

the acceptance by aiiies of thesc concepts for their
defense-=-notably in NATO--is questionabie; here too
there are serious poiitical impediments;

from the standpoint of arms controi, the kind of force
discussed here, with minimali manning and fittie or no
hardware in piace, wouid simpiy obviate the present
MBFR negotiations. However, a ierge fieet of iong-
andurance missiie-carrying alrcraft wouid complicate
strategic arms controi probiems quite seriously., |{f
we do not wish now to foreclose a force of this kind,
we should avoid barring these alrcraft under the SALT
agreements;

the {0-year procurement cycie mentioned above would
follow after e protrected perlod of devel opment, test,
and production engineering, Thus the tlm‘ to full
readiness of such a force wouldlprobably exceed 20
years If we began now. [t is not evident that we wiil
heve that much iead time; |

the thougﬁts presented here are hardly more than a
skeleton description of gross concepts, Conslderable
study effort Is needed to examina the concepts and to
substentiate eil their aspects, Such study effort
shoui d commence now; we should not risk en ungulded

avniution toward an unforeseen future,
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Appendix

THE EFFECTIVENESS OF A CONCEALED DISPERSED FORCE

The potential effectiveness of a concealed dispersed force Is
sumetimes questioned on the grounds of subjective estlmates that an
excessive number of concealed sltes would be nesded, or that each
slte would need an unattalnable radius of effect, or that the weapons
employed by the force would have to be unrealistlcally deadly,
inssmuch as subjective oplnions of these matters tend to be seriously
erroneous, a simple numerical analysls may serve a useful purpose by
indlcating the potentlal effectiveness of a force wherein these param-
eters exhibit rather modest values. Neediess to say, the example
ﬁclow 1s not Intended as a thorough or definitlve study. The particuiar
numerical values are not to be regarded as the best that might be
achievabie, but rather ss representatlve of an achisvement that might
suffice, |
For the. purpose of thls analysls it will be assumed that a ground- ;
based force consists of a number of teams of men distrlbuted randomly ' i
throughout a region, Each such team carrles electro-optlc}l eqi lpment,
sldearms, and (perhaps) a man-transportable SAM. All other weapon
' systems avallable to them are on cali as standoff mlssiles, several of
which types can arrlve within about 3 mlnutes. The payloads on call
should Include hard-target munltions, area mﬁnltions against soft

targets, sntli-vehicle mlnos, and a few others not discussed here.
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Their technicel feaslblilty will not be discussed here; it [s suggested
that all erc deveiopable, end that 1t appears to be possihle to deal
with such obvious problems as hostile jamming and direction-finding,
air attack on the missile Jeunch platforms, end numerous ant|-PGM
countermeasures. These all require seperate extensive treatment, “
1t Is essentlal thet a teem be conceeied, for which reason the
members welk. There s scent reasoh for them to move about except to
enhence their conzcalment and to Improve their effectiveness by moving
to advantegeous positions. They must be capable of finding conceal~
ment In a greet many placss within their reglon, lest the enemy diagnose
their position from a map study., A team Is assumed below to contain
four men; there is no need for more, but three might suffice, Such e
team will be regarded here as being loceted at a ‘'site," although they
might agree among themsclves to take up siightly seperated posltioﬁs.
Figure 1 shows the detection capabiiity attributed here to &
typical site. This curve Is et best a ''quesstimate’ Intended to reflect
the limltations Iimposed by terrain relief, vegetation, and etmospheric
transparency, but also that a teem can avoid some of the iocel masking,
and that a team need not observe e target over its whole track in order
to achleve useful detectlon. For present purposes the shape of the
curve Is less Importent than the numerical value of the parameter Pd"
taken here to be 2570 feet.
For severai reasons, including conceeiment, a team may prefer to
avoid attacks on targets whose tracks approach too closclf {exciuding,

of course, targets that present an immedlate threat), but that the team
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might choose 1o attack some such targetls when they are approaching
or receding. Figure 2 shows the assumcd probability that a site
wili detect and attack a target. llere too, the shape of the curve fs
less important than the numericai vaiue of the parameter pa--taken
here to be 2050 feet.

If N sites are distributed randomiy over a large area A, and a
target undertakes to move distance L through the area, the probability

of any one site detecting the movement is

2p,\

."d A

The probablitty that any one site wiil attack the target {(provided the

target has not been killed by an earller attack) Is

2pL
p --‘—a—-

e A

The expected rate of detections, es the target moves aiong the

path, is
2pd% detections per unit distance
and the corresponding rate of attacks is

2&-:- attacke ner unit distance

When e target undertakes to travel distance L, the probabllity

that it will not survive the trip.

P=1 - [i - pnpk]"
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where Py is the probability that the attack from any one site willi
kiii the terget. The gveraqe number of attacks expccted to occur
during such a trip is Plpk. This latter number is somewhat iess
than the number of detections that wouid be expected, de. because
of the chance that the targel is kllied prior to some otherwise-

expected detections.

The foregoing simple aneiysis Is appiied first to the problem of
distributing defense teems throughout a large reglon, such as e whoie
country, for the purpose of imposing serious and continuing attrition
on an invader. |t must be supposed that the defender does not surrender
if his capitai city is occupied, and that sustelned losses (et least
outside the city, and perhaps elso within)} deny that enemy.baneflclal
occupancy of the country. Numerous nonpnalytlc questions, such as
pubiic morale, poiiticail continulty, taking hostages, end others, de-
serve more extensive treatment than Is posslbie here.

Such a defensive force would be approprlete in numerous ‘‘third

area situations, for each of which the suitable deployment densities

" end attrition rates might be quite different, ~The particular case of

such e defense throughout West .Germany--about 250,000 kmz-»isrdiscussed
here. Simiier aeployment densities and rates wouid be .appropriate.

for most of NATO-<a reglon of such high vaiue thateextremefdemaﬁds ere

placed upon the defense, .. .- . S MR T S E AN
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Table | shows the expccled attrition of enemy wovements versus
the deployment denslity of the defensive teams. 1t should be empha-
slzed that this table assumes rather low kill probability for an
attack--at least 1t |Is low for the PCGM era whereln "hitting' weapons
are widely supposed to be available, This relatively low lethal ity
might be attributed to detalled difflculties of terrain, smoke and
haze obscuration worse than assumed In Fig. |, enemy countermeasures,
technical shortcomings, or operational difflculties. Nevertheless,
it is seen that attritlon might be imposed by a dlspersed force num-
bering fewer than one army division. Indeed, an attrition rate as
low as that imposed by only a few thousand men might sufflce. it
deserves emphasis that thls analysis treats only attacks on moving
targets, whereas the defenders will also be capable of attacking the
enemy where he stops--perhaps more effectively. “
The kind of defense sketched above might suffice in many situatlions.
For example, a qulte sparse force would probably have sufficed to defeat
the Cuban force In Angola and thereby to return the conflict to the
guerrilla-1ike affair that pro-United States oiemcnts'seemed to be
winning. However, for overrliding political reasons, this kind of at-
tritlon defense is probably not sufficlent for the central front of
NATO. That Is: such an attritlon force throughout the country would
have to be bolstered by a much more destructive defense at the front!ar--
a “crust' capable of infllcting heavy loss in a falrly shallow zone.
it must be supposed that the threat from enemy smart weapons

demands that cven the defensive crust consist of dlspersed concealed
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sites, and that they be sufficiently sparse that barrage fire will
not be effective against them, Morcover, that they can't possibly

be concealed while possessing the requisite flrepoﬁer; they must
enploy standoff missiles. For these rcasons, consideratlon is given
here to a crust that differs from the dispersed force discussed above
primarily in deployment denslty. To be speciflc: a crust 800 km
long, covering the West Germon frontier, and B0 km deep--an area of

64,000 kmZ.

This is about one quarter of the ares of the whole country,
50 one may regard one quarter of the sites iisted In Table | as being
components of the crust,
For various reasons, including mutual interference and exposure
to barrage flro. the site density in the crust shouid not be excessive.
1t 1s suggested that about one site per 16 kmz I1s the maximum reasonable
value to consider, That would entali 4000 teams, about 16,000 men;
the teams would be roughly 4 km apart along the entire frontier,
Conslder now a heavy attack by many thousands of vehiclies aiong
a total front of, say, 100 km (perhaps In several prongs). The de~
fenslve deployment would place about 5 crust teams before each kilometer
of front. As fow as 500 teams might have to deal with more than ten
thousand targets in a short time, Obvlously. they would be saturated
The analysis sketched above lgnores defense saturation arlsing, In
thlis force concept, not from weapon avallablllty or from weapon de~
livery rate, bul from human fimitations In handllng multlple attackﬂ.
while remalnlng concealed, lt s slmply unreallstlc to uppose that

a tcom could klll, say, a dozen targeis per hour hour after hour,
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However, the team might indeed be capobie of killing a very great
many target: at a slower rate. What is needed in thls situation is
a means Lo slow the attack down so as to obtain improved killlng
capacity--nut to marshali conventional reserves in the rear.

The casicst way to slow the enemy advance would be to usc fleids
of aﬁti-Qéhicle mines. The mines should not be emplaced along the
whoie frontier in peacetime (for obvious reasons), but should be in-
stailed promptly, where neede&, by standoff deilvery. 1t would not bc
necessary that this extenslve miﬁefleld be installed very quickly.
However, when o defense site seeks to attack a few fast-moving vehlcles,
it would be advantageous to place a smali minefieid around the target
vehlcies as to slow them and thereby facilitate a prompt foiiow-on
PGM attack. The iatter use would'require prompt delivery of the mines
(so too would the use of mines for self-defense of a team). To avold
the need fo? two kinds of mine delivery misslles In the stockplie, it
wouid be sdvantageous aiso to use the prompt dellvery system to install
the extenslve 'crustai' minefloid. '

The analysis method used above can also be used to estimale the
density and extent of the minefieid needed to slow a heavy frontai
attack, it is assumed here that a vehicle must run over.a mine to be
endangered, and the frontal wldth of a typical vehicie wili be taken to
be h feet, Table 2 shows the kili pfosabiilty versus distance traveled
thro:gh three different minefleld densitles.

The enemy's determination to push omward 1s unknown but aii three

densities wouid decimate a force that ran on for a great distance; a

P L
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more pertinent conslderatlon might he the defender's desire to stop
the advance at a particuiar place, Pcrhaps the most compelllng con-
slderatlon 1s that a sultable standaff dellvery vehlcle could probably
carry i00 or more mines, but it might be technlcally difficult to
spread them out as sparseiy as 200 per kmz. The Installed density
might, for technlcal convenience, have to be higher, Nevertheless,
Inasmuch as thls detall s open to possible future development, let

It be assumed here that a dens!ty of Zoolkm2 Is declded upon.

The minefield should be instailed throughout the entlre 80 km
depth of the crust--not because there |s appreclabie risk tﬁat an
|soiated vehicle might otherwlse leak through, but to minimlze the
consequences of saturation. That 1s: the minefleld must be capable
of kililng a great many vehlcles. At the chosen density the fleld would
present 16,000 mines per kllometer of front--a very respectable k1)
potentlai, There Is, of course, no danger that the attacker.mlght try
to run hls whole force up one narrow corfldor. 1f he trled, the attack
would develop very slowly and the indlvidual vehlcles could be plcked
off as they appeared. Moreover the defenders could lay an Ilmmense
number of mines in that narrow corrldor.

1f the dellvery vehlcles could disparse mines at a den;lty of
200/km2. and if one such vehlcie could carry 100 mines {the latter
ﬁumber ls probably more plauslble than the former), then thls mlne-
fleld would require 160 standoff dellverles per kllometer of front--

16,000 for the 100 km attack front, The problem of achlévlng such

sparsc dunslty, together with a possible need to augment or repienlsh
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the ficld, might escalate the needud number of vehicles to 50,000.
Such matters require further analysis and development.

This minefleld should suffice to stall an attack for a very long
time. If the attacker sought to move men afoot through the fleld,
elther to sustaln the attack or to clear mines,. those men would be
quite vuinerable to attack by area weapons. The defense teams could

probably cope with those men as fast as the enemy could Insert them.
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Tabie |1
Number of Number of Men Area per
Sltes, H_ (teams of &) Site; km? P n
500 2000 500 ,0247 .123
1000 4000 250 0484 244
1500 6000 167 .0722 . 361
2000 8000 i25 0851 476 .
2500 10000 100 Ai75 .587
The attrition defense of West Germany (250,000 kmz). Probabillty,

P, that an enemy target wiil be killied during an attempted trip of 50 km,
and the expected number, n, of attacks on such a trip. Kiil probability,

p+ of one attack is assumed to be 0.2,

Tabie 2
Vehicie i 1 i
Movement ; 5o Mines 100 Mines 200 Pines
Kilomete:s kmi ks km
0.1 .0061 .0i21 .0241
0.5 .0300 .0592 L1148
! .0592 148 217
5 .263 457 . 706
io 458 707 914
50 .953 .998 .
Kiii probabliity versus distance traveled through three minefield .

densities. Effectlve sweep width of vehicle is 4 feet.
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